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(54) KOHCTPyKUHq 3AB0fl CKBAXWHbl 
(57) M3o6pcTeHMe othocmtcp k xoMCTpyKUMW 
CKBaKMHbi. Ue/ib - yMCHbujeHMe TpyAoeMxo- 
CTW pa60T. nociic 6ypeHMfl CKBajKunw ao 
KpoB/iM npOAyxTMBHoro o6beKTa 4 cnycxaiOT 
3KcnnyaTauM0HHyK) xo/ioMHy 1 m ucMeHTwpy- 
K)T ee. /la/iee ocymecTannioT eypenwe npo- 
AyxTMBHoro o5beKTa 4 aohotom. A^aMerp 
KOTOporo MCHbiue sHyTpeHHero AwaMerpa 
3Kcn/iyaTauvioMHOi^ ico/ioHMbi 1. nocne Mero 
pacujMpfliOT ee paaABw^KMbiMw pacuiupwre- 
II5IMM. Bbino/iMfliOT pa6oTbi no M3MepeHMio 
<|>aKmMecKoro AwaMeipa ciaona cxBajKMHW. 
Co6MpaiOT neptopMpOBaMHyio o6caAMyio xo- 
noHMy (nOK) xpyS 3 m3 Mera/i/ia c naM«Tbio 
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UiiniiHnpvt»»cCKOM AopMw c H.-ipymnbiM 
MerpOM. paBHWM AMSMetpy pocuJupeHMoro 
ciBona CKOO.HciiHbi. u bmytpchmmm AnaMCTpoM 
6o/ibUje oHyTpcHHcro AwaMcrpa aKcnAyarauii- 
oiiHOCi KonoHMw. nepcA cnyCKOM e CKna^^i^iy 



nOK 3 lipiiAOKlT 'J'OpMy C nOiiCpCHMbiMii pa3- 

Mepar-ni. oGecncMUBaiomMMu cooGoahuii 
cnyCK ee n mncponn aaneramiB npoAyKTwoHO- 
ro oSbCKTa 1. B 3tom nHiepna/ic nOK 3 iiarpe- 
Ba»OT AO BOCCTanoD/ieHun »|)opMw. ^ 



WaoSpereMne othochtcw k MC<t>Tcra30A0- 
6biMe M Moxer 6uTb iicno/ib30oaMO npn crpo- 
MTenbCTse cKsa^KHH. 

M3BCCTHa K0HCTp/Kmi5t 3a6on CKBa)KMHW. 

BKnK>M3K)maB 3Kcnny3TamiOHMyio KO/iOHMy. 
cnymcHMyioAO Kpoonn npoAy»<TviBiioroo6beK- 
la. noTaitHyio KonoMny c ncp^opiipooanHbiMn 
OTBCpCTMPMH (iuchrmm) yCTaHOBnenHyio npo- 
7HB npoAVKTMOHOro oObCKia. npn 3tom iiapyJK- 
Hbiii AiiaMCTp notariHon ko/iohhw MCHbiue 
AiiaweTpa ciBO/ia r,Kna>Ki-Hbi. a nocneAHMvi 
Mejitiuc DiiyTpeMM'»ro A^aMorpa SKcnnyaia- 

3HyTpe»?»Hti?! A"«'^f -''-^P noiauMOu ncpct'Opiipo- 
aaHHOti Kor.OHHbi cvmccTBenHO Mciibuje Biiyr- 
ncH-cjro A^aMCTpa aKcn/iyarauiiOHMOw 
KcnoHHW. MTOonpeAe/i«eT luiaKyio hpoavktmb- 
H^rjh cKfjarKiiMu « 3aTpyAHflfiT ee o5cny)KMBa- 
tuio f. cn;ivaTnL:iiK). 

H;>;i Mn;v.v*nii KO;ibu*raoro 3a3opa Aao/ie- 
muc na cfCMicy -wKonxiJHti o iipoucccc cc 3KC- 
r!-:;a:'iun;'' yMCMHuoeTCw n co openeHeM 
npiicroonbHOB 30i«a cicca>cMMbi pa3pyujaeTC9. 
noc.'!OAMee TBKJKC npiiBOAi" ^ pa3pyiiJCHii»o 
ncTAiiMon KonOHHU. 

^<aii6onee 6nii3Ka k npcAnaraeMou komct- 
pyKuw**- CKBa>KviHbi. DKaK)H3K)iua« SKcnnyaia- 
UMOHM/O jconoMHy. cnymeMMyK) AO Kpoonw 
npoAYKTviBHoro o6beKTa. paciunpeiiHbiM ciBon 
CKoa)KiiMU B MHTepBonc 3aneraM;ifl np0Ay<- 
TtiBMoro o6bCKTa. noTawHyic nep<t»opMpoDaH- 
MyK) KOnOHHy oocaAHWx rpyf). ycTaMonneiinyio 
npOTno iiHTCpaana saneramifl npoAyKTWBHoro 
o6bCKTa. npii 3T0M nn^ npeAynpexneMna paa- 
pymeMMR nnacia KoabuCBoe npocTpaHCToo 3a 
noTdi^HOwi KonoHMOw HaOuBaiOT rpaanMHO- 
necHaiibiM <^n/^bTpoM. MaBCCTMasi KOMcipyK- 
Uii« cicBa>KitHu o6naAaeT cneAywu^wMw 
MeAOCiaTKaMu: oucoKa ipyAoeMKOCTb pa6oT 
no co3AaHHK) rpaBMMHo-nec^aMoro <t)MnbTpa: 
no wepe aKcnnyaraumi rpaBufiMO-nccMaiibiM 
4)M/ibTp 3a6nB3CTCfl n npOAYKTuoMocib CKba- 
xviHbi yMeiibUjaeTcn: Ma/iuvi AviaMcrp nomvi- 
HOM KonoHMbi onpCAcnflCT KiOKyio 
npoAyicTMBMOCTb CKBaxMHw n 3aTpyAHneT ee 
oScnyxuBaMwe n 3KcnnyaTnuM»o. 

Ue/ibit3o6peTeHH5i - yMCMbineMite ip/AO- 
eMKOCTM paGoTiiyBennMCHnc npoii3noAinri''»b- 

HOCTVt CKBaXMHbl. 



yKa33HHafl ue/ib AOCTuracTCw tgm, mto b 

KOHCTpyKUlUI CKBaXMMbl. BK/lK)^:aiOmCM 3KC- 

n/iyaTauMOHMyio KO/ionHy. cnyiucMHyio AO 
KpoB/iw npOAyKTMBHoro o6beKTa. pacujMpeM- 
5 HUM CToon CKBaxMHbi B MHTCpBane 3aneraHvin 
npoAyKTMBHoro o6beKTa. nep1>opMpoBaHHyK) 
KO/iOHny. ycTaMOBncHuyK) nporiiB MHxepBana 
aaneraHun npoAyKTuBHoro o6beKTa. nep(l)Opii- 
poBaMHan KonoHHa o6caAHbix Tpy5 Bbino/iHCHa 
10 M3 MeraA/ia c naM«TbK). BOCCiaHaB/iMBaiomeft 
nepooHaManbHyio <t)opMy noc/ie cnycKa ee b 
MHxepBan KpenneHMfl. npuMCM Hapy>KMbiM am- 
aMeip nepf^opMpoBaiiHOM ko/iohhw o6caAHbix 
Tpy6 nepBOHaMa/ibHOM unnMHApw^ecKOM <t)0p- 
15 Mw paaen AtiaMeTpycTBonacKBaxMHbi.aBHyT- 
peHHMM AnaMcip 6onbUje BHyrpeHHero 
AiiaMcipa 3Kcn/iyaTauM0HH0M ko/iohhw. 

npMHunn AetiCTBMn Meranna C naM«Tbio 
3aKnK)HaeTCfl b cneAy»omeM. 
20 ll38ecTH0. MTo MMBiOTCJi MeTannwMecKMe 
cnABBw. y KOTopwx Meynpyrne AC^^opMauuM 
no/iHCCTbK) B0CCTaHaBnMBa»9TC« npw ch«tmvi 
iiarpyaKti m/im Harpeaa. i.e. Mexann. "BcnoMH- 
H3«". npiio6peT3eT npoKHioK) ^opMy. 3to no- 
25 /^enne. oOH3py)KeHHoe bo Mnorux muctwx 
Mcran/iax. cn/iaoax m MeTannnHCCKnx komho- 
3MUM5IX. HaswaaeTcn 3(t>*eKTOM naMflm 4)0p- 

Mbt. 

Ha fj>ur, 1 npeACTaDnena cxeMarnMecKM 
30 npcA/JaraeMasi KOHCTpyxunsi saOoa cKBaxHubi: 
Ha <t>Mr. 2 - cescHMe A A na <l>Mr. 1: na (^Mr. 3 - 
Ae»t>opMiipoBaHHafl nepcA cnycKOM a CKBa^M- 
My noTawHan KonoHna: na <^l1r. 4 - ceMCMMe B-B 
na <t)Mr. 3(HaM6onbiui4M A^aMeip nonepCHHoro 
35 ceMCHiin /xe*t>opMMpoBaHHOM Konowhi MCHb- 
uie BHyrpeHMero AM^MCTpa aKcnnyarauviOH- 

HO^ KOnOHHbl). 

KoHCTpyxuMj* 3a6o« cKoa^KUHbi BK/iK)MaeT 
3iccnnyaTauiiOHHyK)KO/iOHHy 1 . paciuMpeHMbivi 

40 CTBO/i 2 CKoaxMMW B MHiepBanc 3a/icraHMw 
npoAyxTMBHoro oBbeKia 4 n ^cp<^opMpo8^M- 
HyK) KonoHHy 3 o6caAHbix Tpy5. 

riocne 6ypeHMfl CKsajKHHW ao xpon/in npo- 
nyxTMBHOro o6beKTa 4 cnycxsiOT SKcnnyaia- 

45 uviOHHyjo KO/iOMMy 1 M ueMCMTiipyioi ee. 
Aanee ocymccTB/ifliOT OypcHtic npoAyKtuoMO- 
ro oSbCKia 4 ao/iotom. A^t3Me^p KOtoporo 
MCMHUje BMyrpcMMero A^iar.tcTpa aKCi^/iyara- 
unoHMOsi KonoMHbi 1. nocnc ncro pacniupflK)T 

50 cro pa3A0n>:"biMii psciunpnTcnflMH. Bwnon- 
MPK)T Da6orbi no if3MepciHiio <t>nKTMMCCKoro 
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/luaMeipa CToona CKnn>KviMiJ. Co6npa»OT ncp- 
(t opnpooaMnyK) c6c.3/lMyK) KonoHMy 3 Tpy6 ii3 
MCTan/ia c naMBibio un/iun/^pMHecKoti <t)OpMbi 
c HapyxHbiM AwaMCTpOM. paoHWM AwaMcrpy 
p;?cujiipeHHorocToona cKBa>KHHbi. (lepeAcny- 5 

CKOM 0 CK03>KMMy nep(t)0pnpOBaHH0Vf KOflOHMe 

3 npnAaiOT <|)OpMy c nonepeMMWMn pasMCpa- 
Mii. o6ecneMWBaK)miiMii cooOoahwm cnycic ec 
D oHTcpoan 3a/ieraMUfl npOAyitTviDMoro oSbCK- 
la ^. C noMombK) 3neKTpoHarpeoaTe/ifl unw 10 
Apyr iiM nyiGM ocymecTonfl»OT Harpee cTep)KH« 
c nariJiTbio AO pacMeiHoii TeMneparypw. flpw 

3T0M CTepXCMb C nOMSIbK) BOCCraMaBAMBaCT 

CBOK) nepBOHaManbiiyK) (t^opMy. 

n p 11 M e p. BypcHne noA SKcn/iyaiaunoH- 15 
Hy»o KO/iOMHy AO rny6nHbi 2C00 m ocymecTB/i«iOT 
«onoTOM 0 215,9 mm. Ha yxaaaHiiyKJ r/iy6nHy 
cnycKa»cr a^'cn/iyarauviOHHyiO KonoHHy m3 
Tpy5 0 163 MM c TO/miwHOM 10 mm m ueMen- 
TiipyK>T. 3anera»ouiiiw midkc npoAyKTHBHww 20 
oGbCKT paaGypweaiOT ao/iotom 0 145 mm ao 
npocKTHOvi rny6nHbt 2020 m, aareM ctbo/i 
CKBa^'.nHbi pacuiupniOT pasASnxMUMn pac- 
tutipiiTcncMM AO AiiaMCTpa 0 250 mm. H3 
MCTa/ina c naM;» i biO waroTaB/iweaiOT nep<l)0pn' 25 
pOD^HHyjo KonOHMy AnuHOM L=22 m m pa3Me- 
paMii di^148 mm. d2=250 mm. KonoHHy 
AC'^opMiipyiOT. npiiAao noncpCMHOMy npOft>- 
imK) 5v*,i H/i <t>Mr. 1 c Haw6o/)bUjiiM AwaMerpoM 
nonepeMHoro ccHemin d3= 1^0 mm. hto o5ecne- 30 
Miioaei KonbuenoM 3a3op. paeMbiit 4 mm. c 
BuyTpeMHUM AwaMerpof^ SKcnnyarauMOHHOM 
KO/ionMw 148 mm h. cneAoeaTenbHO. cboOoa* 
MyK) TpoMcnopTupooKy noraiiMofi K.onoHMbi B 
viHiepBan sanerannw npoAy»<i^MBMOro oObCKTa. 35 
CnyCKaK)T Ae<topMnponaHMy»o KO/ionHy na 
Ka5cne e CKBO^Kmiy ao ynopa c ec aaOocM. 
Bt<n»OMatOT CMCteMy ^neKiponarpeBa. riocne 
?jbiAep/KK:i 0 TCMCHne onpeAenCMHoro BpeMC- 
HM noTaiiMa« KonowHa BOCCfaHaBnuBaer cbok) 40 
nepBOHasanbHYio ui:nnHAP"MecKyK) 4>opMy c 
napy>'HbiM AwaMCTpoM 250 mm, 

3KOHOMl1HeCKa;? 3;J. t»eKTVIBM0CTb OT BHCA- 

pCMiKi npoAnarae*.iorn Tc-fHiv<-?CKoro peiue- 



19 0 

HMnonpeAe/iflCTcn A0«'O/iMnic/ibiibiM AcoiiTOM 
CKBa^KMHbi. no <t)opMyne /lionimi Acftvn cKna- 
)KMHbi Q o6paTHO nponopunoMa/iCH Mary- 
panbHOMy /iorapu(t)My oTHOtueHnvi paA^yca 
KOHiypa nmaHMR (RJ " paA^yca CKBaxuMw 
(fc). Ha oCHOsaHMvi Mero npovi3BOAMTe/ibHocTb 
CKBa)icviHb} c yBe/iMHeHHWM paAwycoM rc% npw 
npoMMX paBHbix yc/i0Bn«x onpeAenneiCfl eu- 
pa)KeMiieM 

In — 

npviHMMafl R«=200 M. rc=0.145 m. no/iyMa- 

iotQi-O.OBQ. 

TaKMM o6pa30M. AOcrnracTCw yoennHeHne 
npOM3BOAWTe/ibH0CTM 3a CMCT pea/iMsauMH 
npeAnaracMoro TcxHMMCCKoro peiiienMB. 

OopMy/ia M3o6peTeHMsi 

KoMCTpyKUMJi 3a6o« cKBa)KMHbi. BKnK)HaK>- 
ma» aKCnnyaiauMOHHyK) koaomhy. cnymen- 
HyK) AO xpoB/itf npoAyxTMBHoro oSbeKTa. 
pacmvipeHHbiM ctbo/i cKBa)KMMbi B MHTepaane 
aaneraHMsi npOAYKTHBHorooObeKTa. ncp<t>opw 
poBaHHyK) KOnoHny o5caA"bix Tpy6. yciaHOB- 
neHHyio nporuB MHTepaa/ia aancraHiifl 
npOAyxTMBHoro o6beKTa. oinnMawmaw- 

C « TCM. MT J. C Ue/lbK) yMCMbUJeMMR TpyAOCM- 

KOCTM pa6oT M yBentiMeMi4» nponaBOAWTe/ibHO- 
CTM cKsaxMHbi. nep4)opMpoBaHHa« KonoMMa 
o6caAHbix Tpy6 Buno/iHeHa n3 Meran/ia c na- 
MflTbK). BOCCTaMaB/iMBaiomeM nepBOHana/ib- 
HyK) <J)0pMy T10C/1C cnycKa a MHTepea/i 
Kpen/ieHMfl, npimeM MapyKMw^i AwaMeip nep- 
<t)OpMpoBaMMOM KonoHHw oScaAHwx Tpy6 nep- 

BOHaMdnbHOM MM/IWMAPHMeCKOM <t>OpMbl paBGH 

AnaMCTpy CTBOna CKBa>KMHU, a BMyTpeHHwi^ 
AnaMeip 6o/ibuje BHyTpeHMcro Awawerpa 3kc- 
nnyaTauMOHMOM KonOHHU. 
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(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made fl'om memory metal 
[abstract continued on 2nd page] 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole. 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction, 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the weUbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole constmction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string resuhs in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
v^ere the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inno" diameter is greater than the inner diameter of the flow string. 

The workmg principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the iimer diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the iimer diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 nam bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to, the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, A2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boimdary radius (Rb) to the well radius (rw), based on which the well 
productivity, with an increase in the radius rwi and all other conditions being equal, is 
determined by the eTqpression 




[sic- one of the ry^j "s should be r^^ 

Assuming Rb == 200 m, = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the origmal shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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